Blood plasma concentrations of 13,14-dihydro-15-keto PGF2\g=a\(PGFM) were Furthermore, reduction in the amount of PGF2\g=a\ released is associated with luteal maintenance and the embryonic signal for maternal recognition of pregnancy must be transmitted before day 10 after ovulation if luteostasis is to be achieved. However, the results also indicate that, in contrast to ruminants, the release of endometrial PGF2\g=a\ in the non-pregnant camel may not be controlled by the release of oxytocin.
Introduction
Luteolysis in ruminants, pigs, horses and many other large mammals is brought about by the pulsatile release of PGF2a from the endometrium in late dioestrus. However, the precise mechanism that regulates the initiation of these PGF2a pulses, and the significance of their frequency and amplitude, remains controversial (see Flint et al, 1990 Flint et al, , 1992 Silvia et al., 1991) . Current evidence from sheep and cattle suggests that progesterone from the corpus luteum and oestradiol from developing follicles act in tandem to control the development and sensitivity of receptors for oxytocin in the endometrium (Lamming and Mann, 1995; Wathes and Lamming, 1995; Wathes et al, 1996) . Oxytocin, primarily from the corpus luteum in these species, but also from the pituitary, then interacts with its endometrial receptors to stimulate inositol phosphate production and the second messenger system for diacylglycerol which, in turn, at a precisely timed stage of dioestrus, stimulates the release of the spike-like pulses of PGF2a required for luteolysis (Flint et al., 1990) . Furthermore, systemic infusion of oxytocin during the mid-luteal phase inhibits endometrial oxytocin receptor development and prolongs the cycle in both sheep Ayad et al, 1993) and cattle (Gilbert et al, 1989) , suggesting that oxytocin may be involved in regulating its own receptor.
Firm evidence for the involvement of prostaglandins in luteolysis in sheep was demonstrated by the administration of the prostaglandin synthetase inhibitor, indomethacin (Lewis and Warren, 1974) , and by passive immunization against PGF2a (Fairclough et al., 1981) . Both treatments prolonged the luteal phase in cyclic ewes. The daily oral administration of another prostaglandin synthetase inhibitor, meclofenamic acid, to goats also prevented both the luteolytic action of exogenous PGF2a and the normal increase in peripheral plasma PGFM concentrations in late dioestrus (Cooke and Homeida, 1983 Poyser, 1995) .
During early pregnancy in the sheep and cow, luteolysis is inhibited by an interferon secreted by the membranes of the conceptus (Godkin et al, 1984; Ott et al, 1993; Bazer et al, 1994) . This embryonic interferon tau inhibits the development of oxytocin receptors in the endometrium (Vallet and Lamming, 1991) and, by a local action on the uterine epithelium, inhibits oxytocin-induced luteolytic-type episodes of PGF2a release (Payne and Lamming, 1994) .
Camels are allied to ruminants but they are induced ovulators (Musa and Abusineina, 1978; Novoa, 1970 (Skidmore, 1994 ). (Skidmore, 1994) . In a study in alpacas, Aba et al. (1997) (Skidmore et al, 1995 (Whitehead et al, 1983) and which was validated for use with camel serum by Skidmore et al (1996a) . The antibody used in the assay exhibited stated cross-reactivities of 5.2%, 4.17% and 1.1% with 5a-pregnane-3,20-dione, 5ß-pregnane-3,20-dione and 20a-dihydroprogesterone, respectively. The minimum detection limit of the assay was 0.11 ng progesterone ml-1 serum and the intraand inter-assay coefficients of variation were 7.5% and 8.0%, respectively.
PGFM. Concentrations of PGFM in peripheral plasma
were measured using a radioimmunoassay adapted from the method of Kaker et al (1984) . In the present assay PGFM was extracted from 0.5 ml camel plasma, using 3 ml acidified diethyl ether, and reconstituted in 0.1 ml assay buffer. The radioactive tracer [13,14-dihydro-15-keto(5,6,8,9,ll,12,14 The mean (± sem) concentration of PGFM measured in the samples of plasma taken from the camels before administering PGF2a was 29.9 ± 1.4 pg ml"1 (Fig. 1) . After the first injection of 10 mg PGF2a, plasma PGFM concentrations increased rapidly in all four camels to a mean (± sem) peak of 6.4 ± 0.6 ng ml-1 by 20 min after injection. Thereafter, the concentrations declined steadily to reach a mean (± sem) value of 0.25 ± 0.07 ng ml-1 by 2 h after injection. After the second injection of 50 mg PGF2a, the plasma PGFM concentrations again increased markedly to reach a mean (± sem) of 30.1 ± 1.4 ng ml-1, again at about 20 min after injection. The concentrations then fell again steadily to a mean (± sem) value of 2.0 ± 0.4 ng ml-1 by 2 h after treatment (Fig. 1) . (Fig. 2) . In the nine non-pregnant camels, the mean (± sem) basal PGFM concentration on day 8 was 30.02 ± 0.68 pg ml"1 (Fig. 3a) . A significant (P < 0.05) rise to 58.85 ± 1.48 pg ml1 occurred on day 10 (Fig. 3b) and the mean value then declined again significantly (P < 0.05) to 39.27 ± 1.01 pg ml·1 by day 12 (Fig. 3c ). This increase in PGF2a secretion rate in the non-pregnant camels on day 10 coincided with a pronounced fall in their serum progesterone concentrations, from a mean (± sem) of 3.0 ± 0.3 ng ml·1 on day 8 to 0.7 ± 0.1 ng ml"1 on day 10. The concentration of PGFM on day 12 was still significantly (P < 0.05) higher than that on day 8.
By contrast, the mean (± sem) plasma PGFM concentration measured in the three pregnant camels on day 10 (32.73 ± 0.54) was not significantly different from the mean concentration on day 8 in the non-pregnant camels, but was significantly lower (P < 0.05) than the mean concentration in the non-pregnant camels on day 10 (Fig. 3b) (Fig. 3b) (Fig. 4) . Furthermore, the progesterone concentrations in the meclofenamic acid-treated camels continued to increase steadily after day 10, as is seen in pregnant camels (Skidmore et al., 1996b) (20, 50, 100 iu) in any of the nine animals treated (Fig. 5a-c) .
Discussion
The major blood metabolite of PGF2a, 13,14-dihydro-15-keto PGF2a (PGFM), was measured successfully in the peripheral blood of conscious camels at rest, using ether extracts of plasma in a modified radioimmunoassay which gave lower resting values for PGFM in the peripheral plasma of cycling camels (20-90 pgmh1) than the concentrations of 100-300 pg ml·1 reported by Skidmore et al. (1996c) (Kindahl et al, 1976) , PGFM is a principal blood metabolite of PGF2a in the dromedary camel. Thus, measurement of PGFM concentrations in peripheral plasma provides an accurate reflection of the changes in PGF2a secretion rates in the camel.
Concentrations of PGFM in peripheral plasma were monitored in non-pregnant camels on days 8,10 and 12 after ovulation ( Fig. 3a-c (Kindahl et al, 1976) , sheep (Webb et al, 1981) and horses (Neely et al, 1979 In ewes (Fairclough et al, 1984) , cows (LaFrance and Goff, 1985; Lamming and Mann, 1995) and mares (Goff et al, 1993) (1985) suggested that the increased response to oxytocin that occurs at the end of dioestrus in the cow is due to an increase in the sensitivity of the uterus to oxytocin stimulation at this time, resulting either from an increase in the numbers of oxytocin receptors in the endometrium, as in sheep (Roberts et al, 1976; Sheldrick and Flint, 1985; Beard and Lamming, 1994) Goff, 1985) , ewes (Fairclough et al, 1984) and mares (Goff et al, 1987) and the pulsatile peaks of PGFM in peripheral plasma observed during luteolysis in these species are also abolished in pregnancy (Kindahl et al, 1976; Peterson et al, 1976; Webb et al, 1981 (Wilson et al, 1972) , or similar to (Pexton et al., 1975; Lewis et al., 1977) 
